The flavonoid baicalein inhibits fibrillation of alpha-synuclein and disaggregates existing fibrils.
The aggregation of alpha-synuclein has been implicated as a critical step in the development of Parkinson's disease. Parkinson's disease is a progressive neurodegenerative disorder caused by the loss of dopaminergic neurons from the substantia nigra; currently, no cure exists. Baicalein is a flavonoid with antioxidant properties; upon oxidation, it forms several products including quinones. We show here that low micromolar concentrations of baicalein, and especially its oxidized forms, inhibit the formation of alpha-synuclein fibrils. In addition, existing fibrils of alpha-synuclein are disaggregated by baicalein. The product of the inhibition reaction is predominantly a soluble oligomer of alpha-synuclein, in which the protein molecules have been covalently modified by baicalein quinone to form a Schiff base with a lysine side chain in alpha-synuclein. The binding of baicalein was abolished by conversion of the Tyr residues into Phe, demonstrating that Tyr is involved in the interaction of alpha-synuclein with baicalein. In disaggregation baicalein causes fragmentation throughout the length of the fibril. These observations suggest that baicalein and similar compounds may have potential as therapeutic leads in combating Parkinson's disease and that diets rich in flavonoids may be effective in preventing the disorder.